Study on the mutagenic activity of 13 bioflavonoids with the Salmonella Ara test.
The mutagenicity of 13 flavonoids has been investigated with the L-arabinose forward mutation assay of Salmonella typhimurium. Each flavonoid was tested by both plate incorporation and preincubation mutagenesis protocols in the presence or the absence of mammalian metabolic activation (S9 mixture). All flavonoids gave a dose-response relationship and induced a number of AraR mutants considered statistically significant. Their minimum mutagenic doses (MMD) differed markedly in the Ara test, covering a 400-fold range: from 4 nmol for quercetin to 1626 nmol for taxifolin. Flavonols were the strongest mutagens, with mutagenic potencies (MMD-1) representing from 27 to approximately 2% that of quercetin. Comparatively, the mutagenicities of other flavonoids represented only less than or equal to 1%. The data reported in this paper for the Ara forward mutation test suggest structural requirements for mutagenicity of bioflavonoids like those previously reported for the His reverse mutation assay: (i) flavonols with a free hydroxyl at position 3 are the strongest mutagenic flavonoids, (ii) saturation of the 2,3 double bond diminishes the mutagenic potency, and (iii) free hydroxyl groups at positions 3' and 4' influence the non-requirement for metabolic activation. The mutagenic properties of quercetin and rutin in the Ara test support the idea that these flavonols are not the major putative mutagens in complex mixtures such as wine.